In many sexually dimorphic and polygynous species, individuals exhibit social segregation by grouping with others of their own sex. I tested one hypothesis proposed to explain this form of sexual segregation. The activity budget hypothesis proposes that segregation evolved because sex differences in body size induce asynchrony in activity between the sexes, leading to lower stability of mixed-sex than same-sex groups. Specifically, I examined two assumptions of this hypothesis in western grey kangaroos, Macropus fuliginosus, which show strong social segregation: (1) that differences in body size result in activity budget differences, and consequently activity asynchrony, and (2) that activity asynchrony causes mixed-body size groups to be less cohesive than same-body size groups. Definitive tests of the first assumption are lacking in ungulates, because body size is confounded with sex in most ungulates. However, kangaroo populations are composed of a spectrum of body sizes: young adult males are the same size as adult females, and older males may be more than double that size. By exploiting this heteromorphism, I found that differences in body size do not result in activity budget differences, and consequently activity asynchrony in kangaroos: individuals of different body size did not have different transition times between feeding and resting, sex-size classes were not least synchronized when in mixed-body size groups, and synchrony was not lower among mixed-body size than same-body size groups. Activity asynchrony did not cause mixed-body size groups to be less cohesive than same-body size groups in kangaroos. Although mixed-body size groups were fused for less time than same-body size groups, synchrony was not correlated with group stability. These results question the validity of the activity budget hypothesis as a universal cause for social segregation.
Introduction
In many sexually dimorphic and social ungulates, males and females associate extensively only during the breeding season, remaining segregated during the rest of the year (reviewed in Bowyer, 2004) . This sexual segregation can involve the use of different habitats by males and females (habitat segregation, Conradt, 1998b), but can also occur when same-sex groups occur within a habitat (social segregation, Bon & Campan, 1996) . Many hypotheses have been proposed to explain the evolution of sexual segregation, but they can be summarized into three groups (Main et al., 1996) . The reproductive-strategy hypothesis states that disparate ecological requirements of the sexes bring about sexual segregation: males maximize growth rate and energy storage by exploiting habitats where nutritious resources are abundant, while females maximize offspring survival by selecting habitats that minimize predation risk to themselves and their vulnerable offspring. The sexual dimorphism-body size hypothesis states that metabolic and digestive differences between the sexes are responsible for sexual segregation: larger-bodied males are able to utilize more abundant, lower-quality food through longer retention times, while smaller females select higher-quality, more digestible food. The social factors hypothesis states that sexual segregation has evolved because the sexes need to separate to learn important skills, such as the development of fighting skills and establishment of dominance hierarchies in males, and the location of key resources, such as food, water and suitable birthing sites in females.
A new hypothesis, the activity budget hypothesis (Conradt, 1998a; Ruckstuhl, 1998) , has received much attention (e.g., Mooring & Rominger, 2004; Neuhaus & Ruckstuhl, 2004a, b; Yearsley & Pérez-Barbería, 2005) . This hypothesis proposes that segregation arises from incompatible activity budgets of males and females due to differences in their body size. Body size-related digestive constraints cause females to spend more time foraging and less time ruminating or lying down than males, preventing the sexes from synchronizing their activities so they are unable to maintain cohesive groups (Conradt, 1998a; Ruckstuhl, 1998) . This hypothesis explains sexual segregation when a species shows sexual size dimorphism, but at its foundation it is based on body size.
Empirical support for the activity budget hypothesis comes from field studies on red deer, Cervus elaphus (Conradt, 1998a; Conradt & Roper, 
